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This is an In te r im Report presented  t o  cover  the  long-term s t a b i l i t y  . 
test and temperature  s e n s i t i v i t y  test of t w o  of t h e  Ames Sensors.  These 
tests, t o  be d iscussed  and i n t e r p r e t e d  i n  t h i s  r epor t ,  show t h a t  the 
Ames f l u x  g a t e  s e n s o r  is very stable over  long t i m e  per iods,  e .g . ,  d r i f t -  
i n g  less than  1 pgauss i n  a 10-hour per iod,  and t h a t  observed senso r  d r i f t  
is a lways  associated wi th  a sensor  temperature  change. Fur ther ,  t h e  
tests show t h a t  t h e  temperature c o e f f i c i e n t  of t h e  senso r  is probably no t  
a s imple l i n e a r  func t ion  of temperature dur ing  temperature  changes, bu t  
t h a t  t h e  average s t e a d y  state c o e f f i c i e n t  is about -0.4 pgauss/OC. 
The long-term s t a b i l i t y  test was conducted from May 25 t o  31, 1965. 
During t h i s  test  a cont inuous record was made of t h e  output  from t h e  t w o  
Sensors  and of t h e  fol lowing s i g n i f i c a n t  e x t e r n a l  variables: 
1. Environmental a i r  temperature of t h e  senso r s  
2. Room temperature  
3. Vertical component of the e x t e r n a l  magnetic f i e l d  - 
at  t h e  superconducting magnetic s h i e l d  
4. Superconducting s h i e l d  temperature  
5 .  Output vo l t age  from both senso r  
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The test environment w a s  provided by t h e  superconduct ing magnetic 
sh i e ld  which has been thoroughly desc r ibed  i n  previous monthly and midterm 
repor t s .  Figure 1 is an  a x i a l  magnetic f i e l d  map of t h i s  test environment 
immedia t e ly  before the  start of the long-term s t a b i l i t y  test. 
is a schematic  diagram of the test f a c i l i t y  showing t h e  placement of a l l  
measuring instruments .  
F igure  2 
Sensor Temperature Environment 
The c o n t r o l  and measurement of the temperature  environment of t h e  
Ames senso r s  is of p a r t i c u l a r  importance. F igure  3 shows the  t w o  d i f f e ren t  
c o n t r o l  systems used during the  test. For t h e  s y s t e m  shown i n  P a r t  a, 
Fig.  3, the  senso r  temperature was i n i t i a l l y  c o n t r o l l e d  by  blowing room 
temperature  a i r  down pas t  the Linde dewar w a l l  and up through the  1-in. 
diameter a c r y l i c  t ube  t h a t  pos i t ioned  the sensors .  Temperature measurement 
w a s  w i t h  a t h e r m i s t o r  placed a t  the o u t l e t  end of the 1-in.  acrylic tube.  
I n  t h i s  case it is apparent  t ha t  t h e  room temperature  a i r  would be cooled 
by con tac t  w i th  t h e  dewar w a l l ,  t h u s  t h e  senso r s  should be a few degrees  
c o o l e r  t han  room temperature.  P a r t  way through the  test  t h i s  s y s t e m  was 
modified t o  p u l l  a i r  from t h e  room through the 1-in. a c r y l i c  tube,  p a s t  
the  sensors ,  and then  pas t  the Linde dewar w a l l  and back t o  the room. 
Deliberate s e n s o r  temperature  changes were caused by h e a t i n g  or  coo l ing  
the  a i r  used t o  r e g u l a t e  t h e  sensor  temperature .  This method of tempera- 
t u r e  measurement is, of course,  i n d i r e c t ,  bu t  w a s  used s i n c e  it avoided 
p l ac ing  magnetic material or cur ren t -car ry ing  wires nea r  the Ames sensors .  
During the i n i t i a l  phase of the test it became apparent  t h a t  the 
senso r  reading  w a s  temperature s e n s i t i v e ,  and i n  a n  a t tempt  t o  s e p a r a t e  
dewar w a l l  temperature  c o n t r o l  from senso r  temperature  c o n t r o l ,  w e  con- 
s t r u c t e d  t h e  system shown i n  P a r t  b;Fig. 3. By t h i s  tempera ture  c o n t r o l  
s e p a r a t i o n  w e  could determine i f  thermal emf's i n  the  aluminum dewar w a l l  
were caus ing  t h e  observed temperature e f f e c t s .  A s  shown i n  Fig.  3, t h e  
dewar w a l l  temperature  was measured w i t h  a second the rmis to r  which had been 
used t o  measure room temperature. Also ev iden t  from t h e  a i r f l o w  i n  t h i s  
new system is t h a t  t h e  senso r  a i r  temperature  should be very  close t o  r o o m  
temperature  . 
The Ames senso r s  had t o  be removed from the superconduct ing sh i e ld  
du r ing  the i n s t a l l a t i o n  of t h e  new temperature  c o n t r o l  appara tus .  Upon 
r e i n s t a l l i n g  the  senso r s  and a c c u r a t e l y  p l ac ing  them a t  t h e  o r i g i n a l  axial 
p o s i t i o n  i n  t h e  sh i e ld ,  w e  observed no s i g n i f i c a n t  s h i f t  i n  the  average 
senso r  reading.  
t u r e  c o n t r o l  systems are very n e a r l y  nonmagnetic, s i n c e  w e  had changed 
from 1 t o  3 concen t r i c  a c r y l i c  t ubes  without  measurably a f f e c t i n g  t h e  
magnetic f i e l d .  
This i n d i c a t e s  t h a t  t h e  a c r y l i c  t ubes  used f o r  the tempera- 
Explanat ion of Instruments  - Ames Sensor  
Each s e n s o r  was connected to i ts  i n d i v i d u a l  e l e c t r o n i c  package and 
its s e p a r a t e  power supply.  The power s u p p l i e s  were f e d  from a r e c e n t l y  
charged, l a rge ,  12-vdc s to rage  b a t t e r y .  The vo l t age  from t h e  p o w e r  s u p p l i e s  
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t o  t h e  senso r  e l e c t r o n i c s  w a s  read through a d-c b r idge  connection. The 
supply vol tage  should be 7.20 vdc. 
t hus  these data show vo l t age  v a r i a t i o n s  w i t h i n  +$$ of the  s t a n d a r z  
reading,  
The accuracy of o u r  data w a s  +12 mvdc, 
Each senso r  output  w a s  cont inuously read w i t h  a Bausch and Lomb pen 
r eco rde r  which has a 1-cps response t i m e .  Each recorder w a s  f i t t e d  w i t h  
an automatic  timer tha t  disconnected the senso r  and shorted the recorder 
input  t e rmina l s  f o r  a z e r o  c a l i b r a t i o n  and then  put  i n  a s t anda rd  28.6-mvdc 
ga in  c a l i b r a t i o n  s i g n a l  (2.86 gamma) every  hour. 
were then  manually read every  1 t o  2 hours t o  a c c u r a t e l y  reproduce any 
f l u c t u a t i o n s ,  and punched on IBM data cards. The reading  accuracy was 
+a pgauss. 
These recorder c h a r t s  
- 
ExDlanation of Instruments  - Other Instruments  
The 'superconducting shield temperature  w a s  measured w i t h  a 1/1O-w, 
100-ohm, nominal Allen-Bradley carbon resistor read wi th  an  a-c bridge.  
The the rmis to r s  were Globar Model A 1406P-1, 650-ohm +20$ a t  37.8'C, 
w i t h  a +lO$/'C temperature  c o e f f i c i e n t .  A cons t an t  v o l t a g e  power supply  
maintained 4.2 vdc across each the rmis to r ,  and t h e  c u r r e n t  was measured 
d i r e c t l y  w i t h  the galvnometer on t h e  Visicorder. The e x t e r n a l  magnetic 
f i e l d  was measured w i t h  a B e l l  Model 240 d i f f e r e n t i a l  gaussmeter.  This  
i s  a Ha l l - e f f ec t  device  which has a feedback c i r cu i t  t o  ba lance  t h e  
ambient f i e l d ,  a l lowing  dev ia t ions  t o  be read about t h i s  ba lance  poin t .  
W e  used the 100-mgauss f u l l - s c a l e  range i n  monitor ing t h e  e x t e r n a l  f i e l d  
f l u c t u a t i o n s .  
A l l  of t h e s e  v a r i a b l e s  were cont inuous ly  recorded on a 10-channel 
The Visicorder record w a s  read w i t h  an ,Oscar  chart reader Visicorder. 
at 1- o r  5-minute i n t e r v a l s ,  aga in  depending on t h e  i n t e r v a l  r equ i r ed  t o  
a c c u r a t e l y  reproduce the  data. Reading accuracy w a s  approximately 
+1/20 in .  
is given i n  t h e  fo l lowing  table: 
The s e n s i t i v i t y  of each channel  and its r e s u l t a n t  accuracy - 
Channel Function - _  ~ 
Superconducting 
Thermistor  - dewar w a l l  
Thermistor - senso r  temp. 
B e l l  magnetometer 
No.1 senso r  supply vo l t age  
No.2 sensor supply  vo l t age  
s h i e l d  temperature 
temperature  
S e n s i t i v i t y  Accuracy of Data 
43 milli 'C/in. - +2 milli'c 
+74 rnilli'c 
1. lG°C/in. - +58 m i l l i ' C  
335. o mgauss/in. 
0.236 vdc/in. - +11,8 mvdc 
0.236 vdc/in. - +11.8 mvdc 
1.48'C/in. - 
- +1.75 mgauss 
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Analvsis  of t h e  Long-Term S t a b i l i t v  T e s t  D a t a  
The r e s u l t s  of t h i s  test must be i n t e r p r e t e d  w i t h  knowledge of t h e  
p r o p e r t i e s  of t h e  superconducting magnetic s h i e l d ,  temperature ,  and 
magnetic f i e l d  effects on the  var ious measuring ins t ruments  and environ-  
mental  cond i t ions  dur ing  the experiment. 
The detai led chronology shown i n  Table I describes the  s i g n i f i c a n t  
environmental  changes which occurred dur ing  the s t a b i l i t y  test .  
major changes were dur ing  l i q u i d  helium t r a n s f e r s  when the  a i r  temperature  
near t h e  sh ie ld  w a s  cooled by the  helium boi l -of f  gas and t h e  ambient 
e x t e r n a l  magnetic f i e l d  w a s  changed by t h e  presence of the l a r g e  helium 
s t o r a g e  dewar, and i n t e n t i o n a l  sensor  temperature  changes. 
The 
An i n i t i a l  examination of the experimental  data showed tha t  the 
superconduct ing s h i e l d  temperature  d i d  not  vary more than  +0.O4O0C. 
I n t e n t i o n a l  temperature  changes of the sh ie ld  by  as much a s  0.5OC had 
no observable  effect  on the Ames  sensor readings  so w e  can  s a f e l y  con- 
c lude  tha t  the temperature  f l u c t u a t i o n s  of t h e  superconduct ing s h i e l d  
d u r i n g  t h e  s t a b i l i t y  test had no measurable effect on the magnetic f ie ld .  
Thus t h e  s h i e l d  temperature  w a s  not  read from the Visicorder record and 
is not a v a i l a b l e  on data cards. 
showing the  complete s h i e l d  temperature p l o t ,  
The Visicorder record is a v a i l a b l e  though, 
The t w o  s enso r  supply  vo l t age  readings were p l o t t e d  and showed a 
l i n e a r  decrease i n  vo l t age  w i t h  time which amounted t o  about 0.1 vdc ove r  
the full test. These data are no t  shown here due t o  the simple l i n e a r  
t i m e  dependence. 
The experimental  r e s u l t s ,  as recorded on data cards, are shown i n  
Here w e  show both senso r  readings and t h e  s e n s o r  temperature .  Fig. 4. 
The chronology of events  which occurred dur ing  the  experiment are shown 
i n  Table I. The t i m e  axis of t h i s  p l o t  is g r e a t l y  compressed and makes 
i t  d i f f i c u l t  t o  i n t e r p r e t  the data, 
aga in  w i t h  an expanded t i m e  axis as shown on Figs ,  5 through 9. 
f i g u r e s  inc lude  the  recorder  zero and ga in  c a l i b r a t i o n  s i g n a l s  for  bo th  
senso r s .  
t u r e  scale than  on Fig. 4.  
s e n s o r  a i r  temperature  except  during the  noted i n t e r v a l s  where the senso r  
tempera ture  was i n t e n t i o n a l l y  varied.  
Thus these same data have been p l o t t e d  
These 
Also t h e  a i r  temperature  has been p l o t t e d  wi th  a smaller tempera- 
Room temperature  was approximately equal  t o  t h e  
An attempt t o  ob ta in  an average temperature  c o e f f i c i e n t  for  each 
s e n s o r  and t o  correlate t h e  v a r i a t i o n s  of the  senso r  readings  w i t h  
t empera ture  and external magnetic f i e ld  was made as follows. 
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Table I 
CHRONOLOGY OF LONG-TERM STABILITY TEST 
Time 



















































S t a r t  of f u l l y  instrumented s t a b i l i t y  test 
Prepare for helium t r a n s f e r  
Start helium t r a n s f e r  
End helium t r a n s f e r  
Sensor No. 2 c h a r t  recorder  i nope ra t ive  
Liquid N, dewar brought near s h i e l d  
Sensor No. 2 back on 
Heat superconducting s h i e l d  w i t h  resistor -1/2'C 
W a r m  a i r  on to  sensors  
W a r m  a i r  o f f  
Sensor  temperature change - t u r n  o f f  s enso r  blower 
End temperature  change 
Turn o f f  s enso r  a i r  blower 
Turn back on t o  p u l l  a i r  through senso r  tube  
S t a r t  helium t r a n s f e r  
S top  he1 ium t r a n s f e r  
Sensor No.  2 i nope ra t ive  
Changed s u c t i o n  hose f o r  s enso r  a i r  supply  
Sensor No. 2 on 
Sensor  No.  2 chart  recorder  i nope ra t ive  
Sensor No. 2 back on 
H e l i u m  t r a n s f e r  s t a r t e d  
S top  helium t r a n s  f er 
Warm a i r  on e l e c t r o n i c s  
Trans f e r  he 1 i um again 
S t a r t  helium t r a n s f e r  
End he 1 i um t rans f e r  
Stopped Vi s i co rde r  during change of temperature control eyetem. 
Sensor No. 2 i nope ra t ive  
Begin new sensor  temperature c o n t r o l .  
B e l l  gaussmet er inope ra t ive  
Begin helium t r a n s f e r  
Transfer  l i n e  plugged 
End helium t r a n s f e r  
Sensor  No. 2 back on 
Turn o f f  dewar blower 
Turn on dewar blower 
Turn o f f  s enso r  blower 
Turn on senso r  blower 
S t a r t  B e l l  gaussmeter 
Numbers 1 and 2 sensors  off 
D e w a r  blower o f f  
Hot a i r  blower i n t o  dewar blower 
End helium t r a n s f e r  
Temperature change on sensors 
End temperature  change on sensors 
S t a r t  helium t r a n s f e r  
S top  helium t r a n s f e r  
H e l i u m  t r a n s f e r  






1 1 I 1 I I I 1 1 










0 5: 0 0 8 -  s cu 





I I I 
8 In CJ 0 rr) 
, 














0 - 0 5: CJ CJ 0 -  











O 5 :  & -  0 
















s cu cu In 0 
I 
0 0 5: cu % -  O I n  0 
The No. 1 Ames sensor  record was used as a s t anda rd  f o r  t h e  t i m e  
i n t e r v a l  between readings.  The other channels ,  i .e.,  s enso r  No, 2, 
senso r  temperature,  and e x t e r n a l  magnetic f i e l d ,  were i n t e r p o l a t e d  by 
a computer t o  g ive  synchronous readings w i t h  senso r  No. 1. 
An approximate temperature c o e f f i c i e n t  w a s  ob ta ined  f o r  each Ames 
senso r  as follows: A region of cons tan t  magnetic f i e l d  reading  and 
cons t an t  temperature  w a s  selected from t h e  pre l iminary  data f o r  each  
s e n s o r  (yo and To), The temperature c o e f f i c i e n t  w a s  t hen  computed as 
where y (t = senso r  reading  at t i m e  t 
h ( t ]  = senso r  temperature at t i m e  t 
i = senso r  No. 1 o r  2 
W e  used three d i f f e r e n t  temperature  c o n t r o l  methods dur ing  the . t e s t .  
Thus w e  computed a d i f f e r e n t  set of a ' s  f o r  each reg ion  us ing  d i f f e r e n t  
The a.'s over  each t i m e  range ( temperature  c o n t r o l  
m e  hod ) were then  numerical ly  averaged t o  g i v e  an average t o  senso r  
temperature  c o e f f i c i e n t  f o r  t h a t  p a r t i c u l a r  t i m e  i n t e r v a l .  
i ' s  and T ' s .  
0 1 
The senso r  readings were then corrected us ing  t h e  average 
(Cy ) as fol lows:  i 
= y i ( t )  + aiAT 'i corrected 
where y i ( t )  = measured magnetic f i e l d  a t  senso r  i at t i m e  t 
AT = T - T ( t ) .  
0 
The c a l c u l a t i o n s  described above were i n  error f o r  t h e  f i r s t  p a r t  
of t h e  s t a b i l i t y  test data due t o  a computer programming mistake.  The 
c a l c u l a t i o n s  were c o r r e c t  f o r  approximately the last  h a l f  of t h e  test, 
and i t  was clear from t h e  data that  a s imple  point-by-point l i n e a r  
temperature  c o e f f i c i e n t  could not account f o r  the observed v a r i a t i o n s  
i n  the  Ames senso r  reading. 
of t h i s  repor t ,  t h a t  t h e  method of s enso r  temperature  measurement w a s  
n o t  d i rect .  Thus it i s  poss ib l e  t h a t  t h e  incomplete c o r r e l a t i o n  of 
short term senso r  d r i f t  w i t h  t h e  measured temperature  is an  in s t rumen ta l  
e f f e c t .  
f r o m  Fig.  4.  
It  should be noted, as d iscussed  on Page 1 
The long term senso r  d r i f t s  are c l o s e l y  correlated as is  ev iden t  
General Conclusions and Resul t s  
The use  of the temperature c o n t r o l  s y s t e m  shown i n  Fig.  3-b showed 
tha t  temperature  changes of t h e  dewar w a l l  d i d  not  a f f e c t  the s e n s o r  
reading.  
s e c t i o n  on t h e  senso r  temperature s e n s i t i v i t y  test. 
Fur the r  support  of t h i s  conclus ion  is  g iven  i n  t h e  fo l lowing  
- 16 - 
Conclusions regarding the temperature and e x t e r n a l  magnetic f i e l d  
c o r r e l a t i o n s  can best  be made from a close examination of Figs .  5 through 
9. All recorded data have been shown on the f i g u r e s  and i n t e r v a l s  where 
no data appear  are when t h e  instrument w a s  i nope ra t ive  as noted on the  
chronology. 
The t i m e  i n t e r v a l  from 2800 t o  3250 on Fig. 5 shows l a r g e  e x t e r n a l  
magnetic f i e l d  v a r i a t i o n s  w i t h  cons tan t  s enso r  temperature  and output .  
This i n d i c a t e s  t h a t  t he  superconducting s h i e l d  is e f f e c t i v e  i n  s h i e l d i n g  
at least 100 mgauss e x t e r n a l  f i e l d  v a r i a t i o n s .  This is i n  good agreement 
w i t h  our  previously repor ted  a t t e n u a t i o n  c o e f f i c i e n t s  of lo5 t o  lo6 f o r  
t h e  superconducting sh i e ld  alone.  
s enso r  temperature  c o n t r o l  a i r  flow, caus ing  a temperature  change of about 
+5OC. 
From t i m e  3850 t o  4150 w e  changed t h e  
This  caused a permanent sensor  output  change of approximately 0.4 gamma, 
A reg ion  where a l l  readings a r e  cons t an t  is shown on Fig ,  7 from 5750 
t o  6150. I t  i s  clear from t h i s  f i g u r e  t h a t  t h e  senso r  readings are cons tan t  
w i t h i n  0.1 gamma f o r  almost 7 hours where the temperature  w a s  held cons tan t .  
I n t e n t i o n a l  s enso r  temperature v a r i a t i o n s  are shown on Fig.  8 from t i m e  
8350 t o  8650. The negat ive  sensor  temperature  c o e f f i c i e n t  is p a r t i c u l a r l y  
ev iden t .  I t  i s  d i f f i c u l t  t o  make p r e c i s e  estimates of the magnitude of the  
c o e f f i c i e n t  or the e q u i l i b r a t i o n  t i m e  of the senso r  due t o  the method used 
i n  measuring and c o n t r o l l i n g  the temperature.  
The f i g u r e s  also show a d e f i n i t e  c o r r e l a t i o n  between t h e  average s e n s o r  
temperature ,  which as approximately equal  t o  room temperature  except  du r ing  
i n t e n t i o n a l  v a r i a t i o n s ,  and the e x t e r n a l  magnetic f ie ld .  
W e  measured the  gaussmeter temperature  c o e f f i c i e n t  a f t e r  t h e  s t a b i l i t y  
test  and found a p o s i t i v e  c o e f f i c i e n t  of 16.5 milligauss/ 'C a t  ambient 
f i e l d s  of 180 mi l l i gauss .  This shows t h a t  t h e  gaussmeter is as s e n s i t i v e  
t o  temperature  v a r i a t i o n  as t h e  the rmis to r  a c t u a l l y  used for t h e  tempera- 
t u r e  measurement. P rec i se  temperature  c o r r e c t i o n  of t h e  e x t e r n a l  f i e l d  d a t a  
is not  poss ib l e  due t o  t h e  l ack  of very  a c c u r a t e  temperature  d a t a  a t  t h e  
sens ing  element. 
T e s t  of Temperature S e n s i t i v i t y  of t h e  Ames  Sensors  
D e f i n i t e  c o r r e l a t i o n s  between the  temperature  of the  a i r  used t o  
r e g u l a t e  the sensor  temperature  and t h e  senso r  reading  were observed du r ing  
the  long-term s t a b i l i t y  test. In  an  e f f o r t  t o  a c c u r a t e l y  i n v e s t i g a t e  t h e  
n a t u r e  of t h i s  temperature  dependence and s e p a r a t e  it from temperature  
v a r i a t i o n s  of the  Linde dewar w a l l ,  etc., w e  b u i l t  t h e  temperature c o n t r o l  
system shown i n  Fig. 10. I n  t h i s  appara tus  t h e  two senso r s  were placed 
30-cm a p a r t  (as i n  t h e  long-term s t a b i l i t y  tes t ) ,  and each sensor was i n  a 
s e p a r a t e  temperature-control led water bath.  The senso r s  were p ro tec t ed  from 
direct water con tac t  by t h i n  rubber s l e e v e s  a8 shown i n  Fig. 10. Water 
e n t e r e d  the  c o n t r o l  volume through t h e  lower tubes  (A and B )  and was 
syphoned o f f  a t  t h e  upper tubes  (C and D ) .  The axial magnetic f i e l d  of the  







FIG. 10 SENSOR TEMPERATURE CONTROL SYSTEMS 
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During the test the lower sensor  was kept a t  a cons t an t  temperature  
by c i r c u l a t i n g  co ld  t a p  water (22OC). 
w a s  va r i ed  from 21°C t o  5 5 O C  by varying t h e  amount of hot  water t h a t  w a s  
mixed w i t h  co ld  water. W e  at tempted one experiment when t h e  lower senso r  
w a s  heated but  hea t  r i s i n g  from the  lower b a t h  made temperature  c o n t r o l  
of the upper ba th  very d i f f i c u l t .  
The temperature  of t h e  upper senso r  
The a c t u a l  s enso r  temperature  was obta ined  from measurements of t h e  
r e s i s t a n c e  of t h e  senso r  feedback c o i l .  To make t h i s  measurement w e  
disconnected t h e  sensors ,  one a t  a t i m e ,  and measured the coi l  r e s i s t a n c e  ' 
wi th  an  a-c br idge.  Only a f e w  microwatts of power are requi red  f o r  an 
accu ra t e  temperature  measurement. The temperature  c o e f f i c i e n t  of t h e  
feed  back c o i l  of No.  1 senso r  w a s  measured by p l ac ing  t h e  senso r  i n  thermal  
ba ths  a t  known temperatures and measuring t h e  co i l  r e s i s t a n c e  as above. 
These d a t a  are shown i n  Fig. 12. The c o e f f i c i e n t  is very l i n e a r  and is 
equa l  t o  1.99OC/ohm over  t h e  range s tud ied  (from +20 t o  +47OC). 
The sensor  f i e l d  s e n s i t i v i t y  was measured f r equen t ly  dur ing  t h e  
experiment by t u r n i n g  on a s m a l l  f i e l d  us ing  t h e  d-c t ransformer  and t h e  
niobium so lenoid  of t h e  superconducting magnetic s h i e l d  assembly. 
Resu l t s  
F igures  13 and 14 show p l o t s  of t h e  senso r  reading,  t h e  senso r  tempera- 
t u r e ,  and t h e  magnetic f i e l d  s e n s i t i v i t y  versus  t i m e .  During t h e  i n i t i a l  
40 t o  50 minutes t h e  water temperature and t h e  senso r  readings  were not 
s t a b l e .  The approximate temperature c o e f f i c i e n t s  of senso r  No. 2 can be 
determined from Fig. 14. A t  t i m e  = 165 min w e  a t tempted t o  change t h e  
temperature  of senso r  No. 1, bu t  t h i s  was not  s u c c e s s f u l  as d iscussed  
earlier.  Figure 15 is a graph of t h e  average senso r  reading  versus  senso r  
temperature  f o r  s enso r  No. 2. Figure 16 i s  the a c t u a l  recorded trace of 
t h e  upper Ames senso r  f o r  t h e  t i m e  i n t e r v a l  95 t o  124. This  f i g u r e  shows 
t h e  equ i l ib r ium senso r  record  a t  two d i f f e r e n t  temperatures ,  t h e  region 
of temperature  measurement, s e n s i t i v i t y  measurements, and i n  p a r t i c u l a r ,  
t h e  increased  no i se  dur ing  a temperature change. 
The genera l  conclusion reached from t h e s e  d a t a  is t h a t  t h e  Ames s enso r  
ou tpu t  i s  s e n s i t i v e  t o  temperature.  
t u r e  changes t h e  measured c o e f f i c i e n t  runs approximately -0 .4 pgauss/OC. 
Fur the r ,  w e  have shown t h a t  t h e  magnetic f i e l d  s e n s i t i v i t y  is not temperature  
dependent w i th in  t h e  temperature  and f i e l d  range s tud ied ,  i .e.,  30 t o  55OC 
and 0 t o  4 gamma. 
For l a r g e  (?30°C) s t e a d y  s ta te  tempera- 
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